Introduction
Until recently, tests of quark model predictions of bbaryon spectroscopy have been limited to only Λ 0 b [1] . With accumulation of large data sets from the Tevatron, some of the other predicted baryons, Ξ − b [2, 3] and Σ ( * ) b [4] have been observed and are in good agreement with the quark model predictions.
In this paper, we report the observation of an additional heavy baryon, the doubly-strange Ω − b (|ssb ), and the measurement of its mass, lifetime, and relative production rate compared to the Λ 0 b production. Observation of this baryon has been previously reported by the DØ Collaboration [5] . However, the analysis presented here measures a mass of the Ω − b significantly lower than Ref. [5] .
The measurements reported here are made using pp collisions at a center of mass energy of 1.96 TeV acquired by the Collider Detector at Fermilab (CDF II) and based on a data sample corresponding to an integrated luminosity of 4.2 fb
and Λ → p π − . Charge conjugate modes are implied throughout this paper. Mass, lifetime, and production rate measurements are also reported for the Ξ 
Event Reconstruction
We employ multi-stage kinematic fits of final state charged particle trajectories to infer intermediate and ultimate parent hadron decay vertices. Finally b-hadron candidates are reconstructed by combining the K and hyperon candidates with the J/ψ candidates which involves fitting the full fourtrack or five-track state with constraints appropriate for each decay topology and intermediate hadron state. Specifically, the muon pair mass is constrained to the nominal J/ψ mass [1] and the neutral K or hyperon candidate is constrained to originate from the J/ψ decay vertex. In addition, the fits that include the charged hyperons constrain the Λ candidate tracks to the nominal Λ mass [1] , and the Ξ − and Ω − candidates to their respective nominal masses [1] . The Ξ value that is comparable to the mass resolution obtained with the CDF II detector for other b-hadrons with a J/ψ meson in the final state [6] .
Observation of the Decay
The J/ψ Ω − mass distribution with ct > 100 µm is shown in Fig. 3(b) . The decay time (ct) requirement is imposed on all candidates in the mass measurements to reduce the prompt background to the b-hadrons. The significance of the structure seen in the J/ψ Ω − mass distribution is evaluated with a simultaneous fit to the mass and lifetime distributions which is maximized for two different conditions. The first maximization allows all parameters to vary in the fit. The second one fixes the signal fraction to 0.0. The value of −2 ln L obtained for the null hypothesis is higher than the value obtained for the fully varying fit by 37.3 units. We interpret this as equivalent to a χ 2 with three degrees of freedom, which has a probability of occurrence of 4.0 × 10 −8 , or a 5.5σ fluctuation. Fig. 4 shows sigma contours in −2 ln L of the J/ψ Ω − mass and decay time simultaneous fit. We interpret the J/ψ Ω − mass distributions shown in Fig. 3(b) to be the observation of a weakly decaying resonance, with a width consistent with the detector resolution. We treat this resonance as observation of the Ω − b baryon the DØ measurement [5] .
We measure b-hadron lifetimes by a technique which is insensitive to the detailed lifetime characteristics of the background. This allows for the lifetime calculation to be done on a relatively small sample, since a large number of events is not needed for background modeling. The data are binned in ct, and the number of signal candidates in each ct bin is compared to the value that is expected for a particle with a given lifetime and measurement resolution. Table I . 
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